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Table 1. Knee kinematics and toe out angle during gait in two groups.
Knee extension Knee ﬂexion Toe out angle Velocity
Control group 7.9 (8.4) 65.6 (4.3) 15.2 (6.1) 1.1 (0.2)
Valgus group 14.9 (10.3) 58.1 (12.8) 18.5 (9.8) 0.7 (0.3)
p value 0.03 0.07 0.24 <0.001
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Purpose: The majority of patients following Tibial plateau fracture
(TPF), classiﬁed by Schaztker 5 & 6, will not return to their previous
level of activity and some are at higher risk for post-traumatic osteo-
arthritis. The purpose of the current study was to evaluate the long-
term functional condition, based on changes in gait patterns and quality
of life assessments of patients with TPF compared to matched controls
Methods: Twenty-two patients with TPF were evaluated after 3.1 (1.63)
years (sd) from injury. Patients underwent a computerized gait test and
completed the SF-12 health survey. 16 healthy subjects, matched for age
and gender served as a control group.
Results: TPF patient walked slower by 18% in comparison to the control
group (p<0.001), had lower cadence by 8% in comparison (p¼0.002) to
the control group and had shorter step length in the involved leg by 11%
in comparison to the control group (p¼0.006). TPF patients also showed
shorter SLS in the involved leg by 12% compared to the uninvolved leg
and 5% in the uninvolved leg compared to the control group (p0.001),
and Mental Health Score of TPF patients was 40% lower compared to
healthy controls (p<0.001).
Conclusions: Long-term deviations in gait and quality of life exist in
patients following TPF. Patient following TPF present altered spatio-
temporal gait patterns compared to healthy controls, as well as self-
reported quality of life.
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CORONAL KNEE MOMENT DURING GAIT CORRELATES WITH DEGREE
OF VALGUS KNEE DEFORMITY
T. Nagura, Y. Niki, K. Harato, Y. Kuroyanagi, Y. Suda. Keio Univ., Tokyo,
Japan
Purpose: Knee alignment on coronal plane relates to gait characteristic
of the subject. Knee adduction moment during gait has been shown to
indicate severity and clinical condition of medial knee osteoarthritis
(OA) with varus deformity [Sharma (1998), Miyazaki (2002)]. Hurwitz
(2002) reported that the mechanical axis on the coronal plane was the
best single predictor of the peak adduction moment during both early
and late stance.
However, there have been few studies investigating gait characteristics
of valgus knee deformity [Chang (2010), Weidow (2006)] and there is a
need to establish dynamic index which indicates disease severity and
prognosis. For that reason, we analyzed gait mechanics of the patients
with valgus knee deformity.
Methods: Gait analysis was performed on 22 patients who had valgus
knee deformity with femorotibial angle (FTA) of less than 175 degrees.
The patients were 2 male and 20 female and average age was 68 (range
35-84). There were 16 cases of lateral compartment OA, 4 cases (5
knees) of rheumatoid arthritis and 2 cases of lateral compartment
osteonecrosis. FTA on standing radiography ranged from 157 to 175
degrees (average 168 degrees). The patients were tested at gait labo-
ratory, using an opto-electronic motion capture system (Pro-reﬂex,
Qualysis, Sweden) and a force plate (AM6110, Bertec, USA) at
synchronized frequency of 120 Hz. Total of 6 skin makers were placed
on the patients on each segment of the lower limb and iliac crest. Knee
moment was calculated using an inverse dynamics approach. All the
patients performed level walking on a 10m walk way with their com-
fortable walking speed.
As control, 12 healthy subjects (2 male and 10 female, average age 61)
were also measured. The IRB of our institute approved all methodo-
logical procedure and the subjects gave an informed written consent
prior to participation. We evaluated knee kinematics, coronal plane
knee moment and toe out angle during gait in both groups. Statistical
difference was detected by T-test, and Pearson’s regression analysis was
used to assess correlation between the data. Correlation coefﬁcients and
signiﬁcance levels were indicated in the text.
Results: 1, Knee kinematics and toe out angle Gait parameters were
summarized in Table 1. Valgus knee group showed statistically smaller
knee extension angle than control, but there was no difference in theknee ﬂexion angle and toe out angle. Gait velocity was greater in control
group than valgus group.
2, Coronal Plane Knee moment There was a consistency in the coronal
plane moment during control group gait, as there was small peak of the
knee abduction moment immediately after heel strike and then knee
adduction moment was dominant throughout the stance phase (Fig.1).
9 of 11 knees whose FTA were greater than 170 degrees in valgus group
showed similar pattern in the coronal plane moment with the control
group, while 11 of 13 knees with smaller FTA than 170 showed knee
abduction moment dominant pattern. Those knees had two peaks of
the knee abduction moment in early and late stance phase (Fig. 1). Peak
abduction moment in valgus group (1.5±1.1 %BWxHt) was signiﬁcantly
greater than that in control group (0.7±0.6 %BWxHt) (p¼0.03). There
was no difference in peak adduction moment in between the two
groups. The peak knee abduction moment in valgus group showed
signiﬁcant correlation with FTA (R¼0.68, p<0.001) (Fig.2)
Fig 1. Coronal plane moment during gait of a control subject and a valgus
knee patient with FTA 167 degrees. 11 of 13 knees with more valgus than
170 degrees showed ‘abduction moment dominant’ pattern.
Fig.2. Relation between FTA and peak knee abduction moment in Valgus
group.Conclusions: Our results revealed gait characteristics of valgus knee,
that are limitation in knee extension and abduction moment dominant
on coronal plane loading. As similar to the varus knee deformity,
amount of the abduction moment signiﬁcantly correlated with the
degree of valgus deformity. The results suggest that the coronal plane
knee moment can be a good clinical predictor of valgus deformity.
